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Materials and Methods 
 

MALDI TOF Mass Spectroscopy 

PPI-Paclitaxel conjugates were analyzed to determine their molecular masses by 

Matrix-assisted laser desorption/ionization time-of-flight (MALDI TOF) mass 

spectrometer  (Applied Biosystems Voyager STR, Life Technologies, Grand Island, 

NY) by utilizing 2', 4’, 6’-Trihydroxyacetophenone monohydrate (THAP) as matrix. 

Approximately 1 mg/mL of sample was mixed with the matrix at a ratio of 1:1 (v/v). 1 

µl of mixture was spotted on a stainless steel plate and analyzed according to 

manufacturer instructions. 

Atomic Force Microscopy  

Atomic force microscopy (AFM) of the resulting nanoparticles was performed as 

previously described (1, 2). Briefly, 5 μL aliquots of siRNA-dendrimer solutions were 

deposited on a freshly cleaved mica surface. After 5 min of incubation, the surface 

was rinsed with several drops of nanopure water (distilled water filtered through an 

ion filter with organic compounds also has been removed using a carbon filter 

resulting in analytical grade water), and dried under a flow of dry nitrogen. AFM 
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images were obtained using Nanoscope IIIA AFM (Digital Instruments, Santa 

Barbara, CA) in tapping mode, operating in an ambient atmosphere. 

Particle Size and Charge 

The particle size was measured by dynamic light scattering using 90 Plus Particle 

Size Analyzer (Brookhaven Instruments Corp., New York, NY). To characterize a 

surface change of nanoparticles, zeta potential was measured using PALS Zeta 

Potential Analyzer (Brookhaven Instruments Corp., Holtsville, NY). 

Stability of the Complexes in Serum 

Serum stability of naked siRNA and siRNA complexated with PPI dendrimer and 

protected by DTBP caging were investigated by incubating siRNA or PPI-siRNA 

complex in 50% human serum at 37 ºC as described (3). The concentration of siRNA 

in the final mixture was 4 μM.  At each predetermined time interval (0, 5, 15, 30 

min,1, 2, 3, 4, 5, 6, 7, 24 and 48 h), 50 μL of the mixture were withdrawn and stored 

at −20 ºC until gel electrophoresis was performed. In order to release siRNA from the 

complexes for gel electrophoresis, each sample was treated with 25 mM of reduced 

glutathione and 100 μM of poly(methacrylic acid) (PMAA). The aliquots from different 

incubation time periods were loaded onto 4% NuSieve 3:1 Reliant agarose gels 

(Lonza, Rockland, ME) in 1×TBE buffer (0.089 M Tris/Borate, 0.002 M EDTA, pH 

8.3; Research Organic Inc., Cleveland, OH) and subjected to submarine 

electrophoresis.  The gels were stained with ethidium bromide, digitally 

photographed, and scanned using Gel Documentation System 920 (NucleoTech, 

San Mateo, CA). 
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Cellular Internalization 

Cellular internalization of fluorophore-labeled siRNA (siGLO Red, red fluorescence) 

and FITC labeled PPI (green fluorescence) complexes were analyzed by 

fluorescence (Olympus America Inc., Melville, NY) and laser scanning spectral 

confocal (Leica Miscrosystems Inc., Bannockburn, IL) microscopes as described (1, 

2, 4-6). Prior to visualization, 9,000 cells were plated in a 4 well-chambered slide 

(Nalge Nunc, Naperville, IL) and treated with the siRNA or PPI siRNA samples for 24 

hours. The concentration of siRNA and PPI were 0.25 µM and 0.4 µM, respectively. 

After the treatment, the cells were washed with DPBS+0.05% tween 20 and fixed 

with 4% formaldehyde solution. DPBS (500 µL) was added to each chamber and 

slides were analyzed by a fluorescent or confocal microscope. To assess 

intracellular distribution of the particles and siRNA, eight optical sections, known as z 

series, were scanned sequentially along the vertical (z) axis from the top to the 

bottom of the cell. 

Cell Invasion Assay 

The cell invasion assay was performed using Corning 96 well HTS Transwell® 

permeable supports (Corning, Corning, NY). Briefly, the transwells were first coated 

with 0.2x Basal Membrane Extract (BME) (Trevigen, Gaithersburg, MD). 1·105 

untreated cells and cells treated with tested substances were seeded in each well of 

the transwell plate for 24 hours. Some receiver plates were setup with serum-free 

1640 RPMI medium while the remaining wells were setup with 1640 RPMI medium 

plus 15% fetal bovine serum (chemoattractant). The cultures were incubated for 24 

hours. After 24 hours, the medium from the transwell inserts and the receiver plates 

were aspirated. 1x Calcein AM (Invitrogen, Molecular probes, Eugene, OR) solution 

prepared in Cell Dissociation Solution (Trevigen, Gaithersburg, MD) was added to 
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each receiver plate. Transwell inserts were placed on the receiver plates and 

incubated for 1 hour in the dark at room temperature. The transwell inserts were 

discarded and the receiver plates were read using fluorescent plate reader with a 

485 nm excitation and 520 nm emission wavelengths. Percent of cell invasion was 

calculated using a standard curve for different cell numbers. 

In Vitro Cytotoxicity 

A modified MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tertrazolium bromide) 

assay was utilized to evaluate the cytotoxicity of the nanoparticles as previously 

described (7, 8). To measure the cytotoxicity, cells were separately incubated in a 96 

well microtiter plate with serial dilutions of the tested formulations. Control cells 

received an equivalent volume of fresh medium. The duration of incubation was 24 

hours. On the basis of the absorbance measurement, the cellular viability for each 

treatment was calculated. A decrease in cellular viability indicated an increase in 

cellular toxicity of the formulation. 

In Vivo Body Distribution 

The distribution of fluorescent-labeled non-targeted and LHRH tumor-targeted PPI 

dendrimer was examined in mouse tumor, lungs, heart, liver, spleen, kidneys, and 

brain as previously described (3, 9-13). The organs were excised, rinsed in saline, 

and fluorescence was registered by IVIS imaging system (Xenogen Corporation, 

Alameda, CA). Visible light and fluorescence images were taken and overlaid. The 

intensity of fluorescence was represented on composite light/fluorescent images by 

different colors with blue color reflecting the lowest fluorescence intensity and red 

color – the highest intensity. Images of each organ were then scanned and total 

fluorescence intensity was calculated. Preliminary experiments showed a strong 
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linear correlation between the total amount of labeled substance accumulated in the 

organ and calculated total fluorescence intensity. The fluorescence was expressed in 

arbitrary units with 1 units represented approximately 2 x 1010 photons/s/sr/cm2. The 

method allows a quantitative comparison of the concentration of the same 

fluorescent dye between different series of the experiments. The mass of all organs 

was measured. No statistical differences were found in the mass of the same organ 

between all experimental groups of animals. The fluorescence intensity was 

normalized for organ weight. 
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